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Abstract Seizure is frequently encountered in emergency department. Whether a neuroimaging should be done in
every patient after a first seizure is controversial. Some study recommend imaging of brain usually with CT scan as a
part of diagnostic investigation for every adult after a first seizure, while some prefer to reserve for patients with
increased risk of intracranial pathology. This study has been undertaken to evaluate the role of routine CT scan of
the brain in adult patients presenting with first episode of seizure in western development region of Nepal thus
helping in management. This study also highlights the common CT abnormalities in patients presenting with seizure
in western region of Nepal. This study was conducted in Radiology department of Manipal Teaching Hospital from
August 2014 to June 2015. Patients of age > 16 years referred to our department for CT scan of head with history of
first episode of seizure were included for study. Total 445 patients were included in study. Patients with history of
previous seizure, head injury, electrolyte abnormalities, alcohol/drug intoxication were excluded from study. The
mean age in our series was 33.75 years. There were 57.8 % males and 42.2 % were female. Focal seizure was seen
in 54.8 % of patients whereas generalized seizure was seen in 45.2 % of patients. Abnormal CT scan was found in
60.7% of patients with first episode of seizure. CT scan was abnormal in 89.3 % of patients with focal seizure. Only
25.9 % of patients with generalized seizure had abnormal CT scan. Neurocysticercosis was the commonest
abnormality detected on CT scan which was found in 36.85 % of patients. NCC was the commonest abnormality
detected in younger population (46.1%) while infarct was common in older patients found in 21.3% of patients.
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1. Introduction
A seizure is a paroxysmal event due to abnormal
excessive or synchronous neuronal activity in the brain.
Seizure can be first manifestation of epilepsy or may be a
symptom of brain tumor, an infection, stroke or a
congenital abnormality that requires special management
and treatment [1,2,3].
As many as one in 20 of the general population will
suffer a seizure at some point in their lifetime, or one in 11
if the adult lives to be 80 years old [4]. Most patients
(57 %) who present with a first seizure are younger than
25 years [5].
Although the use of CT has been greatly diminished by
MRI, CT is still the technique of choice for the
investigation of patients with seizures under certain
conditions. CT can accurately detect hemorrhage, infarctions
and lesions with underlying calcification. CT has a
number of advantages over MRI; which include lower cost,
fast scan, easy accessible, and easy to use. It is also an
alternative to MRI for patients who cannot undergo MRI

because of cardiac pacemakers, severe claustrophobia and
patients with ferromagnetic objects in body (e.g.,
aneurysm clips). In developing country like ours; MRI is
not easily accessible. Hence CT scan is the preferred
imaging technique for patients presenting with seizure in
our part of world.
Percentage of focal lesions detected with computed
tomography in patients with seizure reported in former
studies varied from 6% to 34% [4,6,7,8,9]. Correspondingly,
recommendations for using computed tomography after a
first seizure vary. Hence, this study was done to determine
the value of CT scan in establishing the cause and
management of patients after their first seizure.

2. Materials and Methods
The study was conducted in Radiology department of
Manipal Teaching Hospital. Patients of age > 16 years
referred to the Radiodiagnosis department for CT scan of
head with history of first episode of seizure were included
for study. From August 2014 to June 2015; total of 445
patients were eligible for this study.
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CT scan of brain form base of skull to cranial vault was
done in GE CT/e high speed spiral CT machine following
standard CT protocol (3x3 mm axial sections of infratentorium;
10x10 mm axial sections of supratentorium). Non-ionic
intravenous contrast was administered as and when required.

2.1. Inclusion Criteria
1. Patients of both sexes of 16 years and above
presenting with first episode of seizure.
2. Patients who consented to computed tomography of
the brain.

2.2. Exclusion criteria
1. Age < 16 yrs.
2. Patients with past history of seizure
3. Patients who do not give consent for computed
tomography of brain
4. Patients having electrolyte abnormalities
5. Patients with head injury
6. Patient with alcohol intoxication/ drug overdose.

2.3. Ethical Issue
Prior ethical clearance was obtained from Institutional
Ethical Committee and informed written consent was
obtained from patient or their attendants in all the cases.

2.4. Data Analysis

Figure 1. Ring Enhancing Lesion Right Frontal Region (NCC)

Analysis of CT scan results showed that
neurocysticercosis was the commonest abnormality seen
in 164 (36.85 %) of cases. In patients less than 40 years,
neurocysticercosis was the commonest abnormal CT
findings (46.1 %) as shown in Figure 1. In patients more
than 40 years, infarct (21.3 %.) was common CT
abnormality followed by tumor seen in 15.6 % of patients.

The data were tabulated and results were analyzed by
using SPSS 16 software.

3. Results
The mean age in our series was 33.71±17.35 years.
Male patients were 57.8 % and 42.2 % were female.
Focal seizure was seen in 54.8 % of patients whereas
generalized seizure was seen in 45.2 % of patients.
175 cases (39.3 %) of the patients showed normal CT
scan results while in 270 cases (60.7 %) CT was abnormal
as shown in Table 1.
CT scan was abnormal in 89.3 % of patients with focal
seizure which was statically significant with p value of
0.00. Only 25.9 % of patients with generalized seizure had
abnormal CT scan.
Table 1. Correlation Between Seizure Type and CT Finding
CT scan
p value
Normal
Abnormal
Focal
26 (10.7 %)
218 (89.3 %)
Seizure Type
0.00
Generalized 149 (74.1 %)
52 (25.9 %)
Total
175 (39.3 %) 270 (60.7 %)

Abnormal CT scan were seen in 60.1 % of cases in the
age group < 40 years while the corresponding figure in
age group >40 years was 62.3 %. The difference was not
statistically significant.
Table 2. CT Scan Results in The Age Group < 40 years and > 40
years
Age group
Normal
Abnormal
P value
<40 years
129 (39.9 %)
194 (60.1 %)
0.667
>40 years
46(37.7 %)
76 (62.3 %)

Figure 2. Tumor (Meningioma) Right Parietal Lobe
Table 3. CT Scan Findings in Patients with Abnormal CT Scan
Results
CT findings
Frequency
Percentage
Normal
175
39.3 %
Neurocysticercosis
164
36.85 %
Calcified granuloma
16
3.6 %
Tumor
24
5.39 %
Infarct
34
7.64 %
Toxoplasmosis
1
0.22 %
Bleed
19
4.27 %
Tuberculoma
3
0.67 %
Vascular Malformation
8
1.79 %
Hydatid cyst
1
0.22 %
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4. Discussions
The value of routine CT scan of the brain has been
studied by many workers. While some investigators prefer
to reserve CT for patients with focal neurological signs
[1,11] or a partial onset seizure [3], others advocate using
it in every case [12,13,14].
Focal seizure was seen in 38.3 % (46) of patients
whereas generalized seizure was seen in 61.7 %(74) of
patients in present study. CT scan was abnormal in 60.7 %
of patients in present study which is slightly higher than
other study. Rogel-Ortiz [15] prospectively studied 130
adult patients with adult onset epilepsy after 20 years and
found structural brain lesion in 51% of patients. In another
prospective study of 62 patients with first episode of
seizure by Russo et al [4], 29 patients (46.7 %) showed
abnormal CT scan results. Rosenthal et al [10] in their
series of 91 patients of first episode of seizure evaluated
by CT scan of brain, 39.5 % of patients showed
abnormality in CT scans. Lassepaset al [8] in their series
of 148 patients with first seizure, reported a structural
lesion in 55 (37 %) of cases in CT scan of brain. A
prospective study of 98 consecutive adults with a first
seizure, by Sempere al [6], 33 cases (33.7%) showed
structural abnormalities in CT scan.
Higher percentage of abnormal CT scan in our study
may have been due to higher percentage of patient with
focal seizure and high prevalence of neurocysticercosis in
this part of world
CT scan was abnormal in 89.3 % of patients with focal
seizure. Whereas 25.9 % of patients with generalized
seizure had abnormal CT scan. This finding was
statistically significant. This result recommends using CT
scan of head in every patient presenting with focal seizure.
Similarly Del Bruttoet al [16] also recommended routine
CT in every adult with a single seizure, at least in areas of
the world where cysticercosis is endemic.
Abnormal CT scan was found in 25.9 % of patients
with generalized seizure. Hence we recommend CT scan
of brain even in all patients presenting with generalized
seizure as we cannot afford to miss 25 % of patients with
abnormal findings.
Neurocysticercosis was the commonest abnormality
detected on CT scan in our study which was found in
36.85 % of patients. This finding shows that high
prevalence of NCC in Nepal. Similarly in a study by
Oscar H. Del Brutto [16]; 33% of abnormal CT scans
consisted of NCC. In a study conducted by Rajbhandari
[17] in Nepal; NCC was the commonest cause of seizure
accounting for 47 % of cases. Higher percentage of
neurocysticercosis seen in study by Rajbhandari may be
because MRI was used for study. Some cases of
neurocysticercosis, mainly in early stage (vesicular stage),
may have been missed by CT scan in our study.
Neurocysticercosis was commonest abnormality detected
in young adults in our study. Stroke and neoplasm was
common in patients older than 40 years as seen in a study
by Sempere et al [6].
Infarct consisted of 7.64 % of all CT abnormalities in
our study. Similarly; Young and colleagues [9] found a
7 % incidence of cerebrovascular disease as a cause of
seizures in 220 adults.
It was observed in this study that a higher percentage
(62.3%) of cases in the age group > 40 years had CT

abnormalities as compared to the age group < 40 years
where they were seen in 60.1 % of cases. However the
difference was not statistically significant. Our study was
in contrast to study by Tardy B et al [18] and Wood et al
[19] where significant higher percentage of CT
abnormalities was seen in older age group (> 50 years). In
our study; higher percentage of CT abnormalities in
younger group may be because of neurocysticercosis
being common in our place.

5. Conclusion
Our study supports the view that CT scan of the brain
should be done as a routine investigation in all patients
with first seizure. Neurocysticercosis is the most common
cause of seizure in western region of Nepal. As CT scan is
more easily available and cheaper than MRI, CT is
preferred technique of neuroimaging.

Acknowledgement
The authors would like to thank Dr. Prakash Thapa for
his support in this study.

Declaration of Conflicting Interests
The authors declare that there is no potential conflicts
of interest with respect to the research, authorship and / or
publication of this article.

Funding
The authors received no financial support for the
research, authorship and /or publication of this article.

Abbreviations
CT: Computed Tomography
MRI: Magnetic Resonance Imaging
NCC: Neurocysticercosis.

References
[1]
[2]

[3]

[4]
[5]
[6]

Commission on Epidemiology and Prognosis, International
League Against Epilepsy. Guidelines for epidemiological studies
on epilepsy. Epilepsia 1993; 34(4):592-6.
American College of Emergency Physicians (ACEP). Clinical
Policy: Critical issues in the evaluation of adult patients presenting
to an emergency department with seizures. Ann Emerg Med 2004;
43: 605-25.
Fisher RS, van Emde Boas W, Blume W, Elger C, Genton P, Lee
P, Engel J Jr. Epileptic seizures and epilepsy: Definitions proposed
by the International League Against Epilepsy (ILAE) and the
International Bureau for Epilepsy (IBE). Epilepsia 2005;46: 470-2.
Russo LS, Goldstein KH. The diagnostic assessment of single
seizures. Is cranial computed tomography necessary? Arch Neurol
1983;40:744-6.
Jallon P, Loiseau P, Loiseau J. Newly diagnosed unprovoked
epileptic seizures: presentation at diagnosis in CAROLE study.
Epilepsia 2001;42(4):464-75.
Sempere AP, Villaverde FJ, Martinez-Menendez B, Cabeza C,
Pena P, Tejerina JA. First seizure in adults: a prospective study

American Journal of Public Health Research
from the emergency department. Acta Neurol Scand 1992; 86(2):
134-8.
[7] Hopkins A, Garman A, Clarke C. The first seizure in adult life.
Value of clinical features, electroencephalography, and
computerised tomographic scanning in prediction of seizure
recurrence. Lancet 1988;1:721-6.
[8] Ramirez-Lassepas M, Cipolle RJ, Morillo LR, Gumnit RJ. Value
of computed tomographic scan in the evaluation of adult patients
after their first seizure. Ann Neurol 1984;15(6):536-43.
[9] Young AC, Costanzi JB, Mohr PD, Forbes WS. Is routine
computerised axial tomography in epilepsy worthwhile? Lancet
1982;1446-7.
[10] Rosenthal RH, Heim ML, Waeckerle JF. First time major motor
seizures in an emergency department. Ann Emerg Med 1980; 9:
242-5.
[11] Mc Fadyen MB. First seizures, the epilepsies and other
paroxysmal disorders prospective audit of a first seizure clinic.
Scott Med J 2004;49(4): 126-30.
[12] Grunewald RA, Chroni E, Panayiotopoulos CP. Delayed diagnosis
of juvenile myoclonic epilepsy. J Neurol Neurosurg Psychiatry
1992; 55: 497-9.

151

[13] Krumholz A. Nonepileptic seizures: Diagnosis and management.
Neurology 1999; S76-83.

[14] Begley CE, Famulari M, Annegers JF, Lairson DR, Reynolds TF,

[15]
[16]
[17]
[18]

[19]

Coan S, Dubinsky S, Newmark ME, Leibson C, So EL, Rocca
WA. The cost of epilepsy in the United States: an estimate from
population- based and survey data. Epilepsia 2000; 41: 342-52.
Rogel-Ortiz FJ. Epilepsy in the adult. A prospective study of 100
cases. Gac Med Mex 1999;135(4):363-8.
Oscar H. Del Brutto. CT findings in neurologically normal adults
with a single generalized seizure .Journal of Epilepsy 1994; 7(1):
38-40.
Rajbhandari KC. Clinical profile of epilepsy in Nepal. In: Yagi K,
ed. Epilepsy care in Asia. National Epilepsy Center, Shizuoka
Medical Institute of Neurological Disorder, 2003:28-9.
Tardy B, Lafond P, Convers P, Page Y, Zeni F, Viallon A, Laurent
B, Barral FG, Bertrand JC. Adult first generalized seizure:
Etiology, Biological tests, EEG, CT scan, in an ED. Am J Emerg
Med 1995; 13(1): 1-5.
Wood LP. Parisi M. Finch IJ. Value of contract enhanced CT
scanning in the non-trauma emergency room patient.
Neuroradiology 1990; 32: 261-4.

